AMPK activators inhibit the proliferation of human melanomas bearing the activated MAPK pathway.
Raf/MEK/ERK signaling can inhibit the liver kinase B1-AMP-activated protein kinase (LKB1-AMPK) pathway, thus rendering melanoma cells resistant to energy stress conditions. We evaluated whether pharmacological reactivation of the AMPK function could exert antitumor effects on melanoma cells bearing this pathway constitutively active because of a mutation in NRAS or BRAF genes. Nine melanoma cell lines were treated with the AMPK activators 5-aminoimidazole-4-carboxamide-ribonucleoside (AICAR) and phenformin. The activation of AMPK enzymatic activity, phosphorylation of AMPK and acetyl-CoA carboxylase kinase, in-vitro proliferation, cell cycle, and in-vivo growth of xenografts in nude mice were evaluated. AICAR and phenformin promoted phosphorylation and enzymatic activity of AMPK, as well as phosphorylation of the AMPK downstream target acetyl-CoA carboxylase. Drug treatment of either BRAF-mutant or NRAS-mutant melanomas, at doses not inducing cell death, was accompanied by a dose-dependent decrease in melanoma cell proliferation because of cell cycle arrest in either the G0/G1 or the S phase, associated with an increased expression of the p21 cell cycle inhibitor. Melanomas isolated from subcutaneously implanted mice, 25 days from treatment with AICAR, showed increased staining of the senescence-associated marker β-galactosidase, high p21 expression, and evidence of necrosis. Altogether, these results indicate that pharmacological activators of AMPK-dependent pathways inhibit the cell growth of melanoma cells with active Raf/MEK/ERK signaling and provide a rationale for further investigation on their use in combination therapies.